In tumor cells regulation of DNA double strand break repair through EGF receptor involves both NHEJ and HR and is independent of p53 and K-Ras status.
The purpose of this study was to examine whether the epidermal growth factor receptor (EGFR) may be used as a general target to modulate DNA double strand break (DSB) repair in tumor cells. Experiments were performed with human tumor cell lines A549, H1299 and HeLa and primate cell line CV1. EGF, ARG and TGFα were used for EGFR activation, cetuximab or erlotinib for inhibition. Overall DSB repair was assessed by γH2AX/53BP1 co-immunostaining and non-homologous end-joining (NHEJ) and homologous recombination (HR) by using NHEJ and HR reporter cells; cell cycle distribution was determined by flow cytometry and protein expression by Western blot. EGFR activation was found to stimulate overall DSB repair as well as NHEJ regardless of the ligand used. This stimulation was abolished when EGFR signaling was blocked. This regulation was found for all cell lines tested, irrespective of their p53 or K-Ras status. Stimulation and inhibition of EGFR were also found to affect HR. Regulation of DSB repair by EGFR involves both the NHEJ and HR pathway, and appears to occur in most tumor cell lines regardless of p53 and K-Ras mutation status.